We studied the use ofacute and chronic 5-bromo-2'-deoxyuridine (BrdU) administration for detection of DNA-synthesizing cells in the liver and kidney ofB6C3F1 male mice. Six-week-old mice were exposed to BrdU either acutely with a single-pulse (II') injection 1 hr before sacrifice or chronically with the use of slow-release pellets or osmotic minipumps at one offour BrdU dose rates. Pellets (2.5, 10, 25, and 50 mg) and minipumps (2.5 and 10 mg equivalents) were implanted subcutaneously on the backs ofthe animals 4 or 7 days before sacrifice). BrdU incorporation into DNA was determined by immunohistochemistry using an anti-BrdU antibody. Mice chronically exposed to BrdU demonstrated increased levels of nudear labeling compared with those receiving a single-pulse injection. No time-related increases in nudear labeling were detected in hepatocytes or BrdUrd SLOW-RELEASE PELLETS RENAL CORTEX
Introduction
Cell proliferation appears to play an important role in the multistage process of chemical carcinogenesis (3, 14, 17) . Several of the non-genotoxic carcinogens appear to mechanically increase the levels of tumor formation by inducing a mitogenic stimulus in normal cells and, to a greater extent, in pre-neoplastic cells of a target organ (18, 19, 28, 29 and carcinogenic studies, among its negative aspects are radioactive contamination and waste disposal, personnel safety, and long autoradiographic exposure times. In an effort to avoid these problems, several investigators have used 5 -bromo-2'-deoxyuridine (BrdU), a non-radioactive thymidine analogue which is also incorporated into DNA-synthesizing cells (20, (25) (26) (27) however, animals exposed to the 50-mg pellet showed significantly lower levels ofBrdU labeling in the renal cortex. After 7 days, mice with 10-and 25-mg BrdU pellets showed significantly higher numbers of BrdU-labeled cells compared with animals exposed to cither 2.5-or 50-mg BrdU pellets. Tubule cells located in the medullary outer stripe of mice exposed to 2.5-, 10-, 25-, or 50-mg BrdU pellets did not demonstrate any differences in nuclear labeling at 4 or 7 days of exposure ( Figure  4) . Figure 6 shows the levels ofDNA labeling in mice exposed to BrdU In the kidney (Figure 6) , a difference in BrdU incorporation between the cells ofthe cortex and medulla was noted. Renal cortical cells showed no difference in DNA labeling between the 2.5and 10-mg doses at 4 days. However, at 7 days a significant increase was found in the cortical cells ofmice exposed to 10 mg BrdU corn- 
Osmotic Minipumps

Discussion
The use ofBrdU immunohistochemistry for cell proliferation studies in toxicology and carcinogenesis experiments has increased greatly over the past few years (20, (25) (26) (27) EXPOSURE TIME Figure 2 . Nuclear labeling indices in the liver ofmice exposed to BrdU pellets for 4 and 7 days. Values representthe mean ± SEM of six animals. An * denotes a value that is statistically significant from the next smaller BrdU pellet size at the same time period. A denotes a value that is statistically significant from the same size of BrdU pellet at 4 days (p<0.O5). I ,.
. Figure 5 . Immunohistochemical staining for BrdU in renal cells ofthe outer cartex (oc) and the outer stripe of the medulla (m) of mice exposed to BrdU via 10-mg pellet for 4 days. Bar -100 sm.
ratios of some mice exposed to BrdU pellets were significantly decreased, which suggests that possible toxicity occurred in this organ.
Another problem with continuous BrdU administration appears to be associated with the length of time the animals are exposed. .,.
:
: Figure 9 . Immunohistochemical staining for BrdU in the small intestine of mice exposed to an osmotic minipump containing BrdU (10-mg equivalent dose) for 7 days before sacrifice.
Crypt cell nuclei do not immunoreact; however, small immunoreactive granules are apparent in the crypts (c) and villous epithelial cells (e). Bar = 40 m.
BrdU with continued cell divisions, which may lead to decreased levels of detection with immunohistochemical staining. cells, more studies are required to examine the validity of this "convenient" conversion.
In previous studies, mice and rats exposed to 
